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® Alr-cuahioned ahoe aole components and method for their manufacture. 



0 A hoiiow air-cushion shoe sole component, 
which may be inflatable, is manufactured by first 
blow forming an envelope of syntiietic plastics ma- 
terial, then pressing the envelope between mould 
Wves (10.11) and finally inflating the envelope 
whilst between the mould halves by an air needle or 
the like to force the envelope to assume the shape 
of the moulds. 

A plurality of rods (101,111) may be provided to 
improve the stmctural rigidity of the resulting air 
cushion component 
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Shoe Soies, Sport Shoes and Methods for their Manufacture 



This invention relates to shoe soies. methods 
of manufacturing shoe soles and shoes provided 
with such a sole. 

Owing to the conditions under which they are 
used, sport shoes should provide a degree of im- 
pact resistance or buffer elasticity in order to pro- 
tect the wearer from jars or shocks to his leg which 
may occur as a result of stumbling or falling awk- 
wardly or which may occur as the natural course of 
events owing to the nature of the sport concerned. 

Usually, the impact resistance or buffer elas- 
ticity of a sports shoe depends on the degree of 
softness of the material used for ttie sole. The 
weight of the shoe is also directly affected by that 
of the sole. Various attempts have been made to 
produce a light and elastic sports shoe and succes- 
sive improvements in manufacturing technique for 
the production of such a shoe will be described in 
the following: 

1 . Initially light and elastic materials such as 
polyurethane was used to make soies for sport 
shoes. Owing to its constant density and fixed 
elasticity however this method cannot suitably 
meet the requirements of good impact resistance 
and anti-shock properties for wearers of different 
body weight and for use in different types of sport. 
In addition, with the use of a fixed density and 
elasticity, there is a danger that the wearer's ankle 
may be sprained or injured when his foot is placed 
down violently into contact with the ground owing 
to the large variety of leg and food movements 
employed by the various individuals when placing 
the heel against the ground. 

2. In order to prevent the wearer's ankle 
from being sprained or injured when making con- 
tact with the ground, shoe manufacturers have at- 
tempted to provide a combination of two different 
materials with different densities (hardness) for 
soles. But since the kx:atlon and hardness of the 
two different materials is fixed once the decision 
has been made, the density cannot be adjusted. 
Thus, in manufacture, a variety of soles with var- 
ious elastic parts in different k)calions are manufac- 
tured to meet different Indivkiual requirements. Al- 
though such a sole may nr>eet an individual require- 
ment concerning placement of the foot on landing, 
It cannot be adjusted according to an individual's 
weight, according to the type of sport or according 
to the different requirements of elasticity. There- 
fore, it is still far away from a fully satisfactory 
solution. 

3. In an attempt to meet this problem, an air 
cushion sole has been proposed which provides a 
pressurized buffer elasticity and therefore offers 
better shock absorption and comfort Nevertheless, 



since such a sole is inflated to a constant pressure 
and cannot be inflated or deflated by the user it 
cannot meet the requirements of different individ- 
ual's weight and different required buffer elasticity 
5 in various sports. It is thus incapable of meeting 
individual requirements. In addition, H the pressure 
should be reduced owing to an air-leak, the air 
cushion will flatten and lose practically all its sup- 
porting ability. The sole will thus reduce its height 

10 and t>ecorhe virtually useless. 

4. In order to avoid the problem that the 
pressure in the sole cannot be adjusted, an air 
cushion is known provided with an air valve. This 
air valve is the same as that used for bicycle tyres. 

75 The air cushion itself is manufactured by the con- 
ventionally used method of sealing two pieces of 
synthetic material together with application of heat. 
A volatile liquid is placed between the two pieces 
which evaporates to form a gas at room tempera- 

20 ture thus inflating the cushion. But a single metallic 
air valve placed on the sole feels hard to the 
wearer while walking and also impairs comfort. In 
addition, such an air valve needs a bicycle pump to 
inflate the air cushion which is inconvenient for the 

25 user. Furthermore, since the air cushion is mad of 
two pieces sealed together by heat, once it has 
been punctured by a sharp pointed implement and 
the air inside has leaked out. it flattens losing rt 
original elasticity and support in the same manner 

30 as the prior art already mentioned. Its practical 
value and service life are botii therefore limited. 

The method of manufacturing this known air 
cushion Is as follows. Rrst, tfie raw material is 
made into a sheet and tiien the desired shape and 

35 size is cut out and two similar pieces are placed 
together facing each otiier and sealed togetfier wftfi 
tiie application of heat to form a flat bag into whteh 
is then introduced tiie liquid which evaporates at 
room temperature to inflate the bag. The bag is 

40 finally completely sealed. If it is desired to provide 
tiie air vaive. the above mentioned cushion bag Is 
nomially provided with tiie valve which prevents 
excess pressure above 25 psi from being achieved 
• ttius preventing ttie cushion bag from bursting. The 

45 valve is set as close as possible to the outer edge 
whilst tiie cushton is enclosed by a wrapping layer. 
The valve may not be exposed to tiie exterior in 
order to avoid presenting a hinderance to walking 
or damage. Thus, tiie valve is hidden in the wrap- 
so ping layer so that ttie wearer feels its presence and 
is therefore uncomfortable during walking. 

Of course, if no vahre is provided, ttiis known 
air cushion is filled witii air or tiie volatile liquid and 
is ttierefbre unable to change its properties easily. 
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One object of the present invention is to pro- 
vide a shoe sole which can be inflated to any 
desired pr ssure in a simple manner without sac- 
rificing comfort. 

Another object of the invention is to provide a 
simple method of manufacturing a robust inflatable 
shoe sole. 

Another object of the invention is to provide an 
inflatable shoe sole which Is not completely reiiant 
on inflation for its buffer elasticity and shock ab- 
sorbtng properties. 

According to one aspect of the invention, there 
is provided a method for manufacturing a shoe sole 
characterized by: 

a) blow moulding a tubular polyurethane film; 

b) pressing tiie film between a pair of mould 
halves; and 

pumping gas into the film to press it into interior 
contact with the mould halves. 

According to another aspect of the invention 
there is provided an inflatable shoe sole character- 
ized in that the shoe sole comprises an upper layer 
and a lower layer between which an inflatable 
chamber is defined and in that a plurality of wall 
segments extend sutjstantiaily perpendiculariy be- 
tween the upper and lower layers. 

For a better understanding of the invention and 
to show how the same may be canied into effect, 
reference will now be made by way of example to 
the accompanying drawings In which; 

Figure 1 is a cross-sectional view of one 
step In the manufacture of a shoe sole according to 
one emboduiment of the present invention; 

Rgure 2 Is a perspective view partially In 
section of part of a shoe sole manufactured in 
accordance with the method of Figure l; 

Figure 3 is a perspective view of second 
embodiment of part of a shoe sole which may be 
manufactured in accordance with the mettKxj illus- 
trated in Figure 1; 

Figure 4 shows a perspective view of a fur- 
ther embodiment according to the invention; 

Figure 6 shows a complete shoe sole, par- 
tially in section in accordance with a further em- 
bodiment of the invention; 

Figure 6 shows components of a shoe sole 
pifHaHy in section according to a furttw embodi- 
ment of the invention; 

Figure 7 is a partial sectional view along ttie 
Hoes 7-7 Figure 5; 

Figure 8 is a partial sectional view in accor- 
dance with the section line 8-8 of Figure 6 but witti 
the addition of valve members; 

Figure 9 shows a step in the manufacture of 
a shoe sole according to a further embodiment of 
the Invention; 



Figure 10 shows a composite shoe sole 
manufactured in accordance wltfi anotiier mettiod 
according to th invention; 

Figure 11 shows a plan view of a further 
5 shoe sole in accordance with a furtiier embodiment 
of the invention; 

Rgura 12 shows a lateral view partially in 
section along tfie line 12-12 of Rgure 11; 

Figure 13 shows one step in ttie manufac- 
10 ture of a shoe sole according to a furtiier mbodi- 
ment of the inverttion; 

Figure 14 shows a whole shoe including a 
sole partially in section according to furtiier m- 
dodiment of the invention; 
IS Rgure 15 is a side view partially in section 

of a complete shoe including a sole according to a 
further embodiment of tiie invention; 

Figure 16 shows part of a shoe sole com- 
prising two separate chambers according to a fur- 
20 ther embodiment of the invention; 

Rgure 17 shows a sectional view along the 
line 17-17 of Figure 16; 

Rgure 18 shows a tube member for use in 
inflating ttie shoe sole acconJing to tiie invention; 
26 and 

Figure 19 shows a plan view of a shoe sole 
including ttie air tube of Rgure 18. 

Refening now to Figure 1 of the accompanying 
drawings, ttiere is illustrated an injection moulding 
30 machine 1 and first and second mould halves 10 
and 11 between which an air cushion shoe sole 2 
is being manufactured. Before ttie step illustrated 
in Figure 1 is reached, a substantially cylindrical 
tubular bag of polyurettiane is blown from ttie Injec- 
35 tion mouk^ machine and ttiis cylinder is ttien 
laterally compressed between tt>e mould halves 10 
and 11 which are gradually brought togettier to ttie 
position illustrated. Contained wlttrtn each mould 
half, are provided a plurality of rod members. i.e. 
^ members 101 In mould half 10 and members 111 
in nrwxild half 11. The rods of one mould half are 
positioned to match exactiy ttie positions of ttie 
rods in ttie ottier mould half. Thus, a plurality of 
pairs of short rods having a height slightiy lees than 
46 half of ttie height of ttie resulting air cushion are 
provided and face one anottier. When ttie mould 
halves are brought togettier, ttie polyurettiane ma- 
terial is ttius pinched between ttie mould halves at 
ttie positions of ttie rod pairs. Following ttils step, a 
60 sharp air needle Is Inserted ttvough an air hole 
made in one of ttie mould halves and ttie air is 
pumped Into the Interior of the polyurettiane bag. 
As a result, ttie bag is inflated under pressure and 
forced into interior oontact wHh ttie mould halves 
66 so ttiat ft receives exactty ttie shape of ttiese mould 
halves. In ttie vicinity of ttie rod pairs, ttie inflated 
polyurettiane cushion 2 has a 'cubical' shape. Le. 
It has a pturality of vertical wall parts fbrmed adja- 
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cent the rods 101. Ill so that a certain self- 
supporting function Is possible even in th absenc 
of inflation. Thus, as the short rods 101. Ill com 
into close proximity with one another to form 
squeeze or pinch points 21 when the mould halves 
10. 11 are brought together, the material around 
these points 21 can help support the air cushion 2 
itself with buffer elasticity to allow continuous use 
of the air cushion even when it is not inflated or If 
the air cushion 2 becomes punctured or torn by a 
sharp-pointed implement. It has proved that an air 
cushion 2 manufactured in this manner is able to 
withstand a pressure up to 40 psi. 

Rgures 2 to 4 show various emtxxllments of 
portions of a shoe sole which may be manufac* 
tured with the apparatus of Rgure 1. The Rgures 
also show air valves 22 on the two sides of the air 
cushion. These air valves are preferably of the type 
used in rubber bails and thus enable the shoe sole 
to be inflated by means of a normal ball needle or 
a simple air pump* 'thus increasing the pressure 
within the air cushion 2 for improved buffer elas- 
ticity. These valves will be described in more detail 
hereinafter. The cushion sole may thus be inflated 
with gas or liquid (e.g. water) for weight adjust- 
ment. 

Although the valves 22 are preferably provided, 
they are not essential if the desired final pressure 
is achieved in the manufacturing process by infla- 
tion between the mould hah^es. 

Rgure 5 illustrates an emtKxJiment In which 
two sole parts or air cushions are loosely joined 
together in the vicinity of the arch of the foot Two 
tubular inflation members or valves 22 are provided 
also in the region of the arch, one member for each 
portion of the sole. 

As will be further apparent from Rgure 5. the 
rear portion of the sole is provided with the drcular 
depression points 21 in accordance with the em- 
bodiments of Rgures 2 to 4 which have been 
formed by means of the rod members 101. ill as 
illustrated In Rgure 1. However, the front portion of 
the sole in Rgure 5 is configured differently. In 
place of a plurality of circular depressions, it is 
provided with a plurality of elongate depressions 
which nevertheless achieve the effect of a plurality 
of pinch points giving rise to vertical wall sections 
of the sole portion extending from the upper to the 
tower surface. Thus, both the front and rear por- 
tions of the sole of Rgure 6 are able to provide a 
degree of self-supporting function so that the sole 
will support the wearer even when not Inflated. 

The front portion of the sole of Rgure 5 may 
be manufactured by methods similar to that Hlus- 
traled In Rgure 1 but of course the rod Uke exten- 
sions 101, 111 will be replaced by elongate bar-like 
extensions. 



Rgure 6 Illustrates a further possibility in which 
th front and r ar portions of th sole are not 
attached tog ther but will be simply built Into a 
single sole and attached together by the sun-ound- 

5 ing material. The configuration in Rgure 6 is analo- 
gous to that illustrated in respect of the front por- 
tion of the sole in Rgure 5. 

Coming now to Rgures 7 and 8, the construc- 
tion of the Inflation tubes or valves 22 may be seen 

10 in more detail. Each tube 22 is of an elastomer 
such as rubber and is therefore relatively soft. 
Towards the exterior end of each tube, a flange 23 
is provided and the tube Is inserted into a suitable 
aperture fomied in the cushion sole up to the 

16 flange. In the embodiment of Rgure 7. a plurality of 
anti-burst rings 221 are provided around tiie ma- 
terial of the cushion member where It abuts the 
tube 22. This ensures tiiat the tube 22 will nomially 
remain sealed but will open to avoid bursting of the 

20 cushion when sudden violent pressure increases 
occur within the cushion such as when the wearer 
lands on one foot from a height of several feet. 
Sealing of the tube is also effected by tt>e provision 
of inclined surfaces on the interior end of ttie tube 

25 witii the result tfiat tiie interior pressure tends to 
force tiie tube to a closed condition. 

As shown in Rgure 8. in place of the rings 221 
a tubular sleeve 222 may be employed witfi tfie 
same effect 

30 The tube valve members shown in Figures 7 
and 8 may be employed in. any of the embodi- 
ments Illustrated In Rgures 2 to 6. All ttie embodi- 
- ments illusfrated In tiiese Rgures may be manufac- 
tured by a metiiod illustrated in Rgure 1 by select- 

35 ing a suitable pair of mould halves. The air cushion 
portion of the sole can be placed easily at any part 
of the foot and shaped by choice of an appropriate 
mould for practical requirements at any position 
such as at tiie front of tiie sole, tiie heel etc. In 

40 order to enhance tiie appearance of tii resulting 
sole, a ckrth layer made of natural or synthetic fibre 
may be adhered to the outer edge. 

It is al^ possible to utilize tiie air cushion sole 
portions in combination with a further layer of rub- 

46 bet to form a multi-layer sole. 

Rgure 9 shows a first method of manufacturing 
such a multi-layer sole. The metiiod is basically tiie 
same as that Illustrated witti respect to Rgure 1. 
but with this difference; a rubber sole portion 4 is 

60 inlaid in the first mouM half 10 before tiie two 
halves are pressed togettier and tiie cushton part is 
inflated. Adhesive is applied to tiie surface of tiie 
njbber part 4 to ensure a good bond. Thus, when 
the polyurettiane film, is expanded wItMn tiie moukj 

56 by tiie injection of air, It adheres to tiie rubt>er sole 
tiius fonning a multi-layer composite sole in one 
step. Of course, in order to achieve tiie pinching 
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effect of the rod m mliers 101 in ttiis method, the 
rods 101 in the mould haK 10 must be of additional 
length in order to protrude through apertures pro- 
vided in the rubber sole 4. 

It is of course also possible to adhere th 5 
rubber sole 4 to the cushion member after the 
cushion member has been fomied in the mould, as 
Illustrated in Rgure 10. In this case, a composite 
sole is achieved without the provision or necessity 
tor any apertures in the rubber sole 4. ,0 

Another method of forming a composrte sole is 
Illustrated in Rgures 11 and 12. After manufacture 
Of the cushion member in accordance with the 
niethod of Rgure 1. the air cushion 2 is placed 
witiin a polyurethane sole so that the air cushion 2 is 
w hidden and remains invisible in the final sole. 

Furthemrore. in order to increase the self-sup- 
portihg strength, a hole 2ll may be cut in the 
center of each of the pinch points 21 so that the 
Injection material of the polyurethane layer sur- 20 
rounding the air cushion 2 will penetrate through 
the air cushion thus fonning vertical rods 31 con- 
necting the upper and lower polyurethane layers 
and acting as an auxiliary support structure to 
Jrengthen the supporting power of the air cushion ss 
2 up to 80 psi when the air cushion sole is inflated. 

Figure 13 illustrates a third method according 
to which a rubber sole and the shoe upper is fixed 
together with the cushion sole in one operation. In 
this method, the right-hand mould half 11 is re- » 
Ptac«l by a shoe mould 51 surrounded by an 
upper 5. Thus, the mould haJf 10 provided with the 
rubber sole insert 4 is pressed against the shoe 
rnouW 51 with its upper 5. Short rods 101 of the 
mould half 10 penetrate the rubber sole 4 and have 35 
« length slightly less than that of the desired air 
cushion. Thus, the air cushion can be adhered and 
secured between the upper 5 and the sole 4 while 
the blow mould shaping is done thus fomiing a 
complete shoe with its upper 5, and air cushion 2 40 

and the sole 4 all adhered together in one process 
Figures 14 and IS show shoes manufactured in 
•ccofdance with this method. Of course, such 
attoea can also be assembled from the various 
components by adhering the sole and the cushion 46 
ntember to the upper by manual processing. 

The air cushions 2 described up to this point 
nave each had only a single chamber. It is also 
PoaalWe however to shape the mould halves 10 
and 11 to manufacture an air cushion 20 having so 
two chambers as shown in Rgures 16 and 17. 
&ch of the chambers 201. 202 is provided with a 
JWctive ati- valve 22 to enable adjustment of the 
preesure within each chamber independently. This 
may be useful in order to prevent the ankle of the ee 
wearer from being sprained or injured by turning at 



the instant of malcing contact with the ground of the 
inner edge or out r edge of th foot. The pr ssures 
witti^ the two Chambers can be adjusted accorZ 
to the wearer's own particular requir ments 

Of course, a single air cushion 2 may also be 
made to comprise a plurality of chambers. More- 
over by controlling the feeding of the injection 
moulding machine, the lower side of the air cushion 
2 or 20 can be thidcened such that no mbber sol 
4 IS needed and the air cushions 2 or 20 can 
directly contact the ground as shown in the em- 
bodiment of Rgure 15. 

The valve members 22 illustrated in Rgures 7 
and 8 may of couree be employed in the embodi- 
ments of Rgures 9 to 17 as well as those of 
Rgures 1 to 6. The valves may be positioned in the 
region of the arch of the foot or on the shoe centre 
line in the heel portion facing to the rear. 

Finally, as shown in Rgures 18 and 19. individ- 
ual tubes 6 as Shown in Rgure 18 may be manu- 
factured and inserted into the sole as shown in 
Rgure 19. Each tube 6 in this embodiment is 
effectively an extension of the valve member illus- 
trated in Rgures 7 and 8. 

In conclusion, the air cushion made by the 
.btow-mould shaping according to the invention not 
only has a high degree of self-support but also 
may be inflated with air or a liquid and maites it 
ample to interchange air and liquid. The pressure 
of the inflated air may range from 0 to 80 psi so 
that the wearer can adjust the pressure to that 
mwt suitable according to his weight and needs 
The pressure adjustment may be easily carried out 
by means of a ball air needle or an air pump. 
Furttwmore. by means of the method according to 
the invention, a variety of air cushions can be 
manufactured of different shape, design or outline. 
Even if the air cushion is not inflated, or is punc- 
tured by a sharp-pointed implement, ft still pos- 
sesses adequate supporting ability and buffer elas- 
ticity, thus increasing its practicarity and service 
life. Furthemfiore. the anti-burst rings placed around 
the air valves can prevent the air cushion from 
bursting as a result of high pressure impact As a 
resuK. air cushions made in accordance with the 
Invention are superior to those previously known. 

Thus, the invention provides the folbwing se- 
ries of advantages: 

1. An easy and rapid method is provided for 
manufacturing a hollow "cubical" air cushion whteh 
w manufactured by bk>w-mouk> shaping in one 
step and nrtaintains a desired supporting buffer 
lasbcfty instead of merely flattening down even 
when ft is not inflated or if it is punctured thus 
enabling continuous use even if it Is damaged. 
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2. In the process of blow-mould shaping, a 
rubber sole applied with adhesive can be placed 
within the mould so at to combine with the air 
cushion thus directly manufacturing a shoe sole 
together with an air cushion in one step, 

3. The air cushion may also be placed within 
an injection mould for a polyurethane sole, thus 
fonning the sole together with a hidden air cushion 
which is invisible from outside. 

4. Simllarty as under item 2 above, a rubber 
sole applied with adhesive as well as an upper 
applied with adhesive may be placed in the mould 
and respectively adhered to the cushion member. 
When blow-mould shaping is used, the process of 
manufacturing the whole shoe is thus simplified. 

5. In one or both sides of the air cushion 
made by blow-moukJ shaping, normal rubber air 
valves as used in rubber balls or footballs are 
placed at a position convenient for inflation or de- 
flation and an anti-burst ring Is fixed over the air 
valve so that when the pressure in the air cushion 
becomes to high "the extra pressure may be re- 
leased thus preventing the air cushion from njptur- 
ing. 

6. Such an air cushion rhade by blow-mould 
shaping has a structure which is able to meet 
practical requirements, thus possibly being inflated 
up to a pressure of 40 psi and to 80 psi for 
adjustment of buffer elasticity after insertion into 
the sole thus meeting the requirements of different 
body weights or sports. 

7. The pressure may thus be adjusted easily 
by means of an air needle or an air pump accord- 
ing to the user's wishes. 

8. The air cushion according to the invention 
may be inflated by air or any other liquid to change 
the shoe weight if necessary, and the operation for 
changing the contents can be canned out easily 
and conveniently. 

9. A two-chamber air cushion niay also be 
manufactured by blow-mould shaping and each 
chamber may be provided with its own air valve for 
inflation with differing air pressures. Thus;, individ- 
ual habits of foot contact finterior edge or exterior 
edge of the heel contacting first) may be met. In 
addition, the two-chamber cushion may be de- 
signed according to the tuming theory at the very 
moment of contact with the ground while doing 
exercise, so that it can effectively prevent the ankle 
from being sprained or injured. 

10. The air cushion sole according to the 
invention can be freely adjusted In buffer elasticity 
according to each individual's weight, desire and 
according to the type of sport Involved. 



Claims 

1. A method for manufacturing a shoe sole 
component having an air cushion characterized by: 

5 a) blowing a tubular enclosure of synthetic 

plastics material; 

b) pressing the enclosure between two 
mould halves (10,11); and 

c) inflating the enclosure whilst between the 
10 mould halves to force it into contact with the Inte- 
rior walls of the mould. 

2. A method according to claim 1 in which at 
least one inflation valve is provided in a lat ral 
edge of the sole. 

^5 3. A method according to claim 1 or 2 in which 
at least one mould half is provided with a plurality 
of projections having side surfaces perpendicular to 
the plane of the sole. ^ 

4. A method according to claim 3 in which 
20 each mould half has a plurality of said projections 

at corresponding locations. 

5. A method according to claim 4 wherein said 
projections are formed by a plurality of short rods - 
(101.111). 

25 6. A method according to any one of the pre- 
ceding claims in which an eiastomeric insert is 
provided In one mould half, and is adhered to the 
polyurethane enclosure. 

7. A method according to any one of th pre- 
30 ceding claims in which one mould half comprises a 

shoe mould with a surrounding upper. 

8. A method according to any one of the pre- 
ceding claims in which said synthetic plastics ma- 
terial Is polyurethane. 

35 9. A shoe sole comprising an upper layer and a 
lower layer enclosing at least one hollow chamber 
and a plurality of wall segments extending substan- 
tially perpendiculariy between the upper layer and 
the lower layer. 

10. A shoe sole according to claim 9 wherein a 
plurality of closed inflatable chambers are pro- 
vided. 

11. A shoe sole according to claim 9 or 10 
wherein the or each inflatable section has a respec- 

46 tive inflation valve In a lateral edge of the shoe 
sole. 

12. A shoe sole according to claim 11 wherein 
said inflation valve comprises a tube member pro- 
vided with an anti-burst ring or tube. 

so 13. A sport shoe comprising a shoe sole ac- 
cording to any one of claims 9 to 12. 

14. A method of manufacturing a shoe sole 
having an air cushion in which an Injection mould- 
ing machine (1) Inflates to a hollow tubular polyure- 

55 thane film which is then surrounding by a pair of 
mould halves (10,11), wh reaft r air is pumped in 
to swell the film between the mould halves to form 



6 



11 0 215 974 12 



a hollow air cushion (2). a lateral edge of the air 
cushion (2) being provided with at least one anti- 
Ixjrst air valve (22). 
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